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Amendments i& the CMms 

Claim ! is amended to specify that she concentration of hydrogen gas added with the 
hydrocarbon is up to ooncemrabons of 7 mo\%. The basis for this amendment is found in 
originally filed Claim 6, which is sow canceled from fee application. 

Claim 7 is amended to depend from Claim 1 rather than from row canceled Claim 6. 

g-20s^ sos w canceled from he application € i was previous!) 
< m-eied irons the ap 5 ication. 

Claims 1 - 5, 7 -■ 1 ! , and 13-17 remain in the application. 



; : o the Pre 



the preset nveudon b a modification ot fee I-foodr. process fei ib <] h; >genmion < f 
a - ^ whereby the cycle is extended, or lengthened. ;md hyds -gen a v^h ■ . 

added to the feed. The combination of the extended cycle with the hydrogen necyeie results in a 
surprising stabilization of the production rate in the dehydrogenation process. 



? Otwm Mejeeted Under 35 USC §mfa) 
The Examiner has rejected Claims I - i I and 13 ~ 20 under 35 U.S.C § 103(a) as obvious 
in view of Houdry (US. Pateat 2,419,997, 5 1he '997 patent") and Herbsiraan (U.S. Patent 
4,409,417, "the *4I7 patent"}. 

The examiner contends that it "would have been obvious to one having ordinary skill in 
the art to change the contact time during the reaction as suggested by Houdry because changing 

obvious to one having ordinary skill m the art at the time the invention was made to have 

sproce e ydrogen in the antoonts claims 

as .sculled by I Cvi-.^o.Hr. fexsose fbonaiicn of carbonaceous deposit 3 oil! be reduced.'' 

Applicant respectfully contends that these two prior art references do aoi render the 
rhv prcsvfu spphe e> x>rt k hi viousn< i c 

claims of&e present application. 

hel loudn patent was ssued in 1947 and the Herl . man patent was issued in 1983, but 
it was act until the present application that it was obvious to use fee teachings from these two 
,s e nor>- octets v< * m<«f 
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lines 4 - 5.) It is precised o efenx t ^ - 

of a rskth t c s t 

m the eeuaa- oi da: prese.ai appisesison. 

The caanbaer is cooac; thai Heathy teaches that the ceaPat tone cay; be dsapaed to 
aO'eei ihe heat balance. Bap the appheatn contends that the exa.axaer is incorrect that this would 
translate to extendbng the cycles., and thus - . contact tinny its the standard Iknalry process 
he-cause, as noted m the present application specification, page a liae 9 and lines i ■ - IS, the 
ana oi *.ol:e ;>ax s v v ^<4.e tnuke is 

o-alys* and manifests itself in dec v. s 
product as . ■ - - .^ o a- . a; s ---e-x - \a, ^ ' die increased 

x N - a a les.s attrac&ved 5 In view of these objecre ■ , ^ 

v ^. v * v s expectation of success* to modify the cycles as taught 

o ^ , aaa 



at\ a sv. - , , - \ 

ne* the mole ratio of hydrogen to h : a. a-..:, leasee 
to da.; exanresea of Put "4 "17 oasaat as a guide, it would seen! that I : lerbst;oaa"s eoraaaeats about 
the hydrogen to hydroe&nxwi mote ratio do not apply to the heedsaeam as it eaten; the catalyst 
bed. s s so . s ^ t s i a-, s 

a- -a- >en I a. 1 eaerpk - 5 111 and - \ ] Herbstman a-,' "ssobuo a: {h P B'b\ t and ee -a- gen 
(1.0 CPM, cable beet per hoar, corresponding to a nxbe ratio of hydrogen to hydrocarbon of 
0.67:1)..." (Column 5, sines 43 - 45.) This hydrogen concentration is tnore than 30% below his 
recoiutneoded adaaaota ratio of 1 :l . Herbsttnan hbPher notes that Example Vp Psepreacnis the 
l\tt laooe 

- v o - v , , a s V \ CFH) 
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hydmgen to hydrocarbon stole rabo of the feedsbeann as h enters the catalyst bed. And because 
Herbsf5Ba;t tans to refer at die hydrogen io hydnjearbes> ratio exeepi for the ootamonts La column 
4 (hvolnding die seteeia-iree version in die cohane 4 table) and in the contradictory >\>v , h 
h unlikely thai one skilled as dot asf ooukf find 0 ■. teachings relaied to the hydrogen to 
h\dfOC3dv*i oar - a - in -.nandng. 

Moreover, based on the resnks bra;? i berbsi:n;a;f s exainpies.. nartkadariy svhon inkers in 

•< - X % " •> -, ~ X V a x 

inclosed to add hydrogen into a hydrocarbon feedsiresm if the hsteni was to nvabeain a 
product yield asd high selectivity fhe examples of Boe<h- a.avn ahna a- ba-o-rd-^n (had 
without added hydrogen. Looking si Hondry ba:aog>k;s ill and V, ashen hydrogen is not present 
n m tvln ta>n - is present as 94 - 96 % t% of tht ;eb >ae can expect 

yields ofo-butese to be ah A - 44. i v.t% at dor pnsinci cars won. aelechvhy ni about 73 e. 1%. 
(See Lioudry, Co.knnn 1, hue 30 - Cohnnn hh sine 28 and Cohnan 9, fine 26 - Cohrnai 9, bnc 64.) 
in eon toast, when Herbsnnar; adds hydrogen to an iaooraaoe feedstroana wohonl a; so ahdiaa 



reasonable especnoion or success, to iaoaboaahv add hydrogen, area - kov x ourstions of 
hydrogen, to a bydnscarboo ieedskeao; which oars to be subjected aa a deigshogeaahon proeeas. 

Farther, as the present iuyenOoig da; sanaaa of hydrogen added to the deirydnsge nation 
stage wish the bgsirooorboa io be dehydrogenaSed ar web below the rsno iooaht by ffcrbstnsan. 
Applicant otaii ;naenains ban the teaching of Herbstmass with respect to the hydrogen to 
hydrocarbon raho is nor enabling. Bag for (he onrposes of Usseassaan, Applicant will assna-e diet 
s to fx 1 xv o hydroearbo on o i 

deieronned for the inersoieg feedsiream and float onto nory he aa low as O bob ha this case, the 
conoeiUunion efhvdoager taught by blerbstnaan is, at a nnnimurn, nearly hbbohi higher bran the 
hydrogen eoncentoahoti of the preterit application, ha the preseni appbo&iioo. hydrogen la added 
at concentrations up to 7 ?noi% or at an added cennie a trades of op to 0.075: i (7 reel % hydrogen : 

" W ,s_ 
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eiiecbve far sappoxoeeg eotx: looaxX;c>e. sxh Paso mere, oeaai ex. ao axxrvaxoa: to cosh aor any 
reasonable expectation of success from adding, these lose levels of hydrogen to she hydrocarbon 

\i 0 Cm 0\X x \n x <iX*% 

v- v , O > 4 ess lyv the two 

addxlontd eleroencs. as set idrtb iu independent Claims I and kk 

< i } exremixgg Pxe - s s kngtb by tke xxrodectiox of a delay of at least one 

> edenxtxlnod dm • lot -o a In > a xeo xx shop o dx cye-ie; and 
ok nrasxlaclag igaogysr gssmb coxgoxb;k;xxxyhyg^^^ tlx; 
reaction at stage <dy 

resales so a novel ami noxoxsvioas possess tor the dehydrogexahon or abehadc fydoxorhona. 
khxrbcr ibe ko>7 patent nor bx. : 4I7 pateeh aloxc or as sombrnshom koeh or saggesi Ibaf ix dm 
fxxxky process Ibe reaedoa cycle times ear; be extended if hvdrngsx gas is Ineoxlxeed to da; 
v Oi Ms \ s wkh dec hydrocarboo dm* Is ro x deiyshoyeaakah 'Taoi-s Is > motivation 



: Ce xoxed as pas ease 
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Res. 43 J 25 

Tel:f5O2)220-Hg4 

o-maii: jbenxxnebsgolkoedsne;: 



Pago 8 of I 



